Background: Few valid and reliable measures exist for health care professionals interested in determining their levels of cultural and linguistic competence.
A definitive body of evidence describes culturally and linguistically competent approaches to health care delivery as offering proven efficacy in addressing disparities in health care and health outcomes for some racial and ethnic groups or populations. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] This evidence has spurred accreditation agencies, quality care organizations, state professional licensing boards, and professional medical societies to view cultural and linguistic competence as core elements of health care. [14] [15] [16] Cultural and linguistic competence is now considered essential for providing quality care to the increasingly diverse patient populations in the United States, territories, and tribal communities.
As the role of cultural and linguistic competence in responding to health and health care disparities expands, psychometrically sound measures of cultural and linguistic competence are needed for research, evaluation, and quality improvement. A review of the extant literature revealed that few instruments measuring cultural and linguistic competence demonstrate sound and proven psychometric properties on large sample populations. 10, [17] [18] [19] [20] [21] [22] [23] [24] [25] For example, only 13% of measures evaluating curricula assessing the cultural and linguistic competence of health professionals demonstrate some evidence of validity or reliability, thereby limiting the effectiveness of the majority of these measures. 26 Kumas-Tan et al 27 noted that most measures of provider cultural competence focused primarily on attitudes and knowledge, whereas none specifically addressed social inequities, power differentials between provider and patient, and the skills or behaviors needed to practice effectively across diverse patient populations.
The Cultural Competence Health Practitioner Assessment (CCHPA-129), developed by the National Center for Cultural Competence (NCCC), assesses practitioners' attitudes, knowledge, and skills defined in the literature as integral to culturally and linguistically competent care. The CCHPA-129 also assesses social inequities by inquiring about practitioners' awareness of the influence of such factors as income, education, and neighborhood resources have on patients' health behaviors and outcomes. 28 This study evaluated the properties of the CCHPA-129 by using factor analysis, Rasch modeling, [29] [30] [31] [32] [33] [34] and differential item functioning (DIF) 35, 36 to analyze responses of a sample of nurses, physicians, and physician assistants.
METHODS
In 2001, an expert group consisting of NCCC faculty; senior consultants known nationally for their expertise in cultural competence; and staff from the Bureau of Primary Health Care, Health Resources and Services Administration, US Department of Health and Human Services developed the initial draft of the CCHPA. This draft was critically reviewed by a 20-member panel to determine item and scale relevancy to health care practitioners' assessment of cultural competence. The panel consisted of administrative and clinical health professionals from national organizations and academia including the National Association of Community Health Centers, the American Medical Association, the National Hispanic Medical Association, and the Bureau of Primary Health Care as well as community practices. Comments from this review process were summarized and evaluated by expert panel members for final recommendations on key content areas and modifications of the draft instrument.
A pilot version of CCHPA was developed, consisting of 138 items grouped into these content areas: values and belief systems, cultural aspects of epidemiology, clinical decision-making, life cycle events, cross-cultural communication, and empowerment/health management. All items were scored on 4-point Likert scales with 1 of 3-response format anchors: 1 (not at all/never) to 4 (very well/regularly/ very often).
The CCHPA was reviewed by a focus group of 8 practitioners from 6 large community health centers located in Arizona, Colorado, Georgia, Massachusetts, North Carolina, and Oregon that serve culturally and linguistically diverse patients. The focus group provided feedback on relevance of subscales, format, design, layout, item clarity, and the ease of administration. Input from the focus group further helped refine the draft instrument, which was piloted-tested in 5 of these 6 community health centers during an organizational self-assessment process conducted by the NCCC. Using this feedback, the CCHPA was reduced to 129 items and launched on the NCCC's website in 2002.
Between January 2005 and May 2008, 8605 participants voluntarily completed the CCHPA-129 online at the NCCC website. Of those 8605 participants, 2504 identified themselves as physicians (MD/DO), clinicians including physician assistants (PA) and nurse practitioners (NP), or nurses (RN/LPN/BSN). All responses were anonymous with no identifying links to the participants. This paper focuses on the responses of 2504 self-categorized clinicians, physicians, and nurses.
Psychometric Analysis
A multistep data analysis process applied exploratory factor analysis, Rasch modeling, and DIF methods to develop the final version of CCHPA. A principal axes factor analysis with varimax rotation was conducted on the initial 129 items to identify the major factors for CCHPA-129. The number of factors retained was determined by examining the scree plot, large eigen values, and the number of items with loadings > 0.4 defining a factor.
A process for item selection and deletion from the CCHPA-129 was then performed for each factor. Items were evaluated using the following criteria: items with low factor loading (< 0.4), low item-total correlation (< 0.3), Rasch misfit (infit and outfit values with an outside range 0.7-1.3), and/or DIF items (DIF size > 0.43 logits). 37 For each factor, misfit items were removed and Rasch analysis was rerun. The process was repeated until Rasch analysis results showed that all remaining items in a factor (subscale) exhibited a good model fit.
The DIF analysis was performed again for the items in each subscale. In Rasch modeling, DIF implies that item difficulty is different for different groups and may subsequently be biased toward a certain group, which could threaten the validity of the measure and produce misleading results. 35, 36 In this study, DIF attributable to race/ethnicity, sex, and professional affiliations were assessed. Items with moderateto-large size (DIF size > 0.43 logits) 37 ; were deleted from the final version of CCHPA-129 subscales.
Reliability of the Final CCHPA-129 Scales
Rasch person (and item) reliability statistics 38 were used to evaluate the internal consistency of the final CCHPA-129 subscales. The person reliability statistic is equivalent to traditional Cronbach's a. 37, 38 Item reliability with no traditional equivalent depicts the level of confidence that items would have given the same respective order in another sample of participants. Person reliability statistics > 0.8 and item reliability statistics > 0.9 represent excellent internal consistency. Rasch also provides a separation index (SI) for both persons and items. A high-person SI indicates a wide range of ability scores within the sample population. A high-item SI indicates that the items cover a useful range of item difficulty appropriate for measuring persons with a wide range of the ability being assessed. 31 
Validity of the Final CCHPA-129 Scales
Validity of the final CCHPA-129 subscales was examined using multiple sources of information. Initially, content validity was established through focus groups and an expert panel review of the concept, content, and item pool. Next, a principal factor analysis was performed to determine the dimensionality of the item pool. Rasch analysis was conducted on each factor retained. In Rasch modeling, a good item-fit statistic and a good match between item difficulty and person ability provide evidence of construct validity. 39, 40 Fit statistics generated by Rasch analysis is used to determine the quality of items. In Rasch model expectation, individuals with lower ability obtain lower scores, whereas those with higher ability have higher scores on any item. 33, 34, 41 When all items in a measure are a good fit, there is evidence of construct validity of the measure. 39, 40 A comparison between known groups (eg, practitioners with no employer-sponsored training on cultural competence versus those with any employer-sponsored training) was also performed as an evaluation of concurrent validity. 42 Rasch and DIF analyses, which performed using WINSTEPS 3.69 software, 37 were based on the Rasch partial credit model. 43 Item difficulty estimates are reported. Descriptive and inferential statistics were computed to determine if cultural competency scores differed by sex, age, race, profession, and number of years as employer-sponsored training.
RESULTS
Of the 2504 respondents (Table 1) , the majority were females (87%) at least 50 years old (81%) with 80% selfidentified as White, 9% Black, 6% Asian, 8% Hispanic, and 5% other. Approximately 75% of the respondents were nurses, 14% clinicians (NP/PA), and 12% physicians. Across the sample, over 88% participated in employer-sponsored cultural competency training.
Item Reduction
Missing item responses were infrequent (< 1%) and imputed by mean substitution. Factor analysis supported 3 major groups accounting for 46% of the total variance in the data: 33.4% by factor 1 (Knowledge), 7% by factor 2 (Adapting Practice), and 5.2% by factor 3 (Promoting Health). The content of these factors reinforces the ability of the CCHPA-129 to measure the targeted concepts. Knowledge factor and Adapting Practice factor reflect knowledge and skills related to delivering culturally and linguistically competent care to individual patients. Promoting Health factor assesses attitudes, intentions, knowledge, and skills required to address community health issues. Items in this factor focus on the underlying causes of social inequities contributing to health and health care disparities and advocacy on behalf of diverse patients, families, and communities to improve health care access, status, and outcomes. 28 
Knowledge Factor
Two misfit items were identified because of Rasch misfit statistics and measurement redundancy (eg, infit and outfit values out of the range, 0.7-1.3) 32 and were removed. Subsequent DIF analysis revealed items exhibiting significant DIF ( > 0.43 logits) including 17 items with DIF for race, 4 items for sex, and 6 items for profession. An example item with large DIF that compares Blacks and Asians was "I know the impact of poverty on the health and well-being of communities I serve." These DIF items were further reviewed by at least 2 content experts. Those DIF items considered biased were dropped, leaving a total of 23 items with good item-model fit and no presence of DIF ( Table 2 ). The estimated item difficulties for retained items ranged from À 1.01 logits (least difficult) to +1.11 logits (most difficult) ( Table 2 ).
Adapting Practice Factor
Fifteen misfit items were excluded, and the subsequent DIF analysis and content review eliminated 19 items, leaving 21 items with difficulty ranging from À 0.7 logits to +1.11 logits (Table 3 ).
Promoting Health Factor
Nine misfit items were excluded, and the DIF analysis and content review deleted 10 items exceeding the DIF criterion, leaving 23 items with difficulties ranged from À 1.05 logits to +1.38 logits (Table 4 ).
Validity and Reliability
Overall, 67 good fit and DIF-free items, including 23 in Knowledge factor, 21 in Adapting Practice factor, and 23 in Promoting Health factor were retained for the CCHPA-67. Content experts reviewed all DIF items, resulting in 9 items retained in a temporary item pool for future modifications and psychometric reevaluation. Scores were computed by summing all items defining a factor.
Reliability
The Rasch person reliability coefficients were excellent for each of the subscales: 0.94 for Knowledge factor, 0.88 for Adapting Practice factor, and 0.92 for Promoting Health factor, indicating a high internal consistency for each subscale. The Rasch-item SIs were 13.82 for Knowledge factor, 11.59 for Adapting Practice factor, and 22.65 for Promoting Health factor. All are well above the minimum index score of 2.0. 37 Each factor demonstrated excellent internal consistency with an item reliability of 0.99.
Construct Validity
According to fit statistics, all items in the factors of the CCHPA-67 were fit (Tables 2 to 4), suggesting that the factors were appropriately defined and measuring a similar construct. Moreover, as each of the CCHPA-67 factors includes no DIF items, each final subscale holds measurement invariance across different samples, which further supports the validity of the CCHPA. The comparison between item difficulty and person ability in item-person maps is shown in Figures 1A-C , which provides further evidence of the construct validity of CCHPA-67. These item-person maps display the location and distribution of both items in each factor and the practitioners' competency on the same common logit metric. On each map, the numeric scale is located on the left, persons are charted on the middle column, and items charted on the right. Persons with higher ability and the more difficult items were charted at the top of the map.
For the Knowledge factor ( Fig. 1A) , the maximum item difficulty range was À 4.5 to 4.3 logits (in contrast to the mean item difficulty level of À 1.0 to 1.1), whereas person ability ranged from À 7.8 to 7.8 logits; and 5% of the sample at the higher and lower ends of ability are outside the maximum item difficulty range, suggesting items are needed to assess persons with low and high competency levels. For the Adapting Practice factor (Fig. 1B) , maximum item difficulty ranged from À 2.0 to 3.1 logits, whereas person ability ranged from À 5.7 to 6.1 logits; and 18% of the sample at the higher end of ability are outside the item difficulty range, suggesting items are too easy. For the Promoting Health factor (Fig. 1C) there is a good match between maximum item difficulty (ranging between À 3.0 and 3.3 logits) and person ability (ranging between À 5.8 and 6.1 logits), and < 5% of the sample at the very high and lower ends of ability are outside item difficulty range, suggesting the participants were well assessed by the items.
Demographic Differences and Known Groups Validity
When analyzing mean factor scores by respondent demographics for Knowledge factor, statistically significant differences in scores by race and profession were noted ( Table 5 ). When compared with Blacks (69.1), Whites (63.8) had lower scores, followed by Asians (65.0) with P = 0.001 and effect sizes 0.42 and 0.31, respectively. In addition, nurses (64.0) scored lower than physicians (65.7) or clinicians (66.5) with P = 0.001 and smaller effect sizes (0.13 and 0.20). For Adapting Practice factor, the scores differed by sex and ethnicity with females (68.1) scoring higher than males (64.7), P = 0.001, and Hispanics (70.4) scoring higher than non-Hispanic (67.2), P = 0.001, with small effect sizes (0.21 and 0.25). Promoting Health factor had statistically significant differences in scores for age, race, profession, and ethnicity. Respondents aged 31-40 years (58.6) had the highest score, whereas those aged 51-60 years (51.7) had the lowest, P = 0.001, and moderate effect size (0.46). Asians scored higher (56.8) than Black (55.3) and non-Hispanic Whites (53.0), P = 0.003, but the effect sizes were 0.25 and 0.15. Nurses scored lower than clinicians or physicians, P = 0.001, with a moderate effect sizes (0.42 and 0.46). Hispanics scored higher than non-Hispanics, P = 0.05, but the effect size was small (0.16). For all 3 factors, respondents with no training had statistically significantly lower scores than respondents with any training (Table 6 ). Knowledge factor had the smallest effect size (0.19) and Promoting Health factor, the largest (0.49).
DISCUSSION
This study evaluated the properties of CCHPA-129 using factor analysis, Rasch modeling, and DIF analysis. The final CCHPA-67 included 67 good fit and DIF-free items with excellent reliability with evidence of content and construct validity. Reliability was confirmed for each factor including Knowledge, Adapting Practice, and Promoting Health with all factors having Cronbach's a > 0.85 and SIs ranging from 12 to 23. The fit statistics indicated that practitioners were responding to the items as expected by the Rasch model. In addition, the CCHPA-67 showed satisfactory variability and precision within the range of least-to-most difficult items, thus indicating wide variations in practitioners' levels of competence with minimal redundancy among the items.
The CCHPA-67 met test content and construct validity, 2 validity criteria established by psychological testing. 44 The test content validity is based on the collective knowledge and recommendations of national experts in cultural and linguistic competency, who engaged in an intensive iterative process, including literature review, discussions, focus groups, and pilot testing to develop the initial instrument item pool. According to the adapted Cross model, 45 cultural competence requires practitioners to (1) acknowledge and respond to cultural differences; (2) reflect and understand their own culture and the culture of medicine;
(3) engage in self-assessment; (4) acquire cultural knowledge and skills; and (5) adapt their practice to the cultural contexts of families and communities served. In addition, a definition and conceptual model of linguistic competence require organizational/personnel capacity to (1) communicate effectively, in a manner easily understood by diverse groups (eg, persons with limited English proficiency, low or no literacy skills, and/or disabilities) and (2) address the health literacy needs of patients and their families. The 3 factors of the CCHPA-67: Knowledge, Adapting Practice, and Promoting Health are consistent with these conceptual frameworks. This consistency strengthens the assessment potential of the CCHPA-67, which, in turn, has implications for assessing future interventions to improve cultural and linguistic competence. Construct validity was supported by all items in CCHPA-67 having a good-fit under the Rasch model being FIGURE 1. A, Item-person map for subscale 1 "knowledge of Diverse Patient Populations". Each "#" mark represents 16 respondents, whereas each "." denotes 1-15 respondents. Number on the right side of the map represents item numbers. "Category 1-2": difficulty threshold that separates the likelihood of scoring 1 from the likelihood of scoring 2 on an item; "Category 3-4": difficulty threshold separates the likelihood of scoring 3 from the likelihood of scoring 4 on an item. "Mean Measure": average item difficulty. B, Item-person map for subscale 2 "Adopting Health Care for Diverse Patient Populations". Each "#" mark represents 13 respondents, whereas each "." denotes 1-12 respondents. Number on the right side of the map represents item numbers. "Category 1-2": difficulty threshold that separates the likelihood of scoring 1 from the likelihood of scoring 2 on an item; "Category 3-4": difficulty threshold separates the likelihood of scoring 3 from the likelihood of scoring 4 on an item. "Mean Measure": average item difficulty. C, Item-person map for subscale 3 "Promoting the Health of Diverse Communities". Each "#" mark represents 13 respondents, whereas each "." denotes 1-12 respondents. Number on the right side of the map represents item numbers. "Category 1-2": difficulty threshold that separates the likelihood of scoring 1 from the likelihood of scoring 2 on an item; "Category 3-4": difficulty threshold separates the likelihood of scoring 3 from the likelihood of scoring 4 on an item. "Mean Measure": average item difficulty.
DIF free and hierarchically ordered (eg, the item difficulty order of each subscale is consistent with practical expectation). For example, in the Knowledge factor, "Know patient preference for traditional healing practices" was the most difficult item, whereas the easiest was "Impact of family on health care." This difference reflects that health care practitioners may understand how families impact health care but may not know patient's preferences for traditional healing practices.
The validity was also documented by the significantly lower mean cultural competence scores for all 3 subscales between individuals with and without employer-sponsored cultural competency training. Although the effects size was smaller for Knowledge and Adapting Practice than for Promoting Health factors, these associations do provide evidence of the CCHPA-67's ability to discriminate between individuals with and without training. Also, difference in factors scores by race, sex, and profession showed sensitivity of the CCHPA-67 to group differences. Blacks and Asians had higher mean scores on the Knowledge factor than non-Hispanic Whites. This may be attributed to the experiences of Blacks and Asians both as minorities and health professionals in the United States. There is a large body of literature citing their commitment to deliver care to underserved and diverse populations. [46] [47] [48] Nurses had lower mean scores on the Promoting Health factor than physicians and clinicians. It is possible that training and direct experience providing care in community-based settings differs for nurses, clinicians, and physicians. Although these results provide some evidence that practitioners' race and ethnicity have associations with higher levels of cultural and linguistic competence, the low-to-moderate effect sizes warrant future studies to substantiate this difference. Therefore, cultural and linguistic competency training/professional development should continue to focus on all practitioners independent of race and ethnicity.
Rasch model analysis provided information to improve the CCHPA-67. The item-person maps for the Knowledge and Promoting Health factors indicate good item difficulty and person ability match, suggesting that knowledge and community engagement-related cultural and linguistic competency of the majority of the participants were assessed well by items in these 2 factors. The item-person map for the Adapting Practice factor revealed that some items were too easy for some respondents and that more difficult questions are needed to better assess high ability. It is plausible that a number of the more difficult items in this factor were deleted because they did not meet DIF criteria. Some of items that were retained after reevaluation by content experts will be reevaluated to fill the gaps in the Adapting Practice factor. Others items will be retained in an item pool for future use. Future work will be needed to modify and test the psychometric properties of items.
This study addresses the paucity of research using a large sample to assess cultural and linguistic competence among health care providers. However, the major limitation of this study is the self-selection of the practitioner sample, making it likely that many practitioners in the sample have a strong interest in cultural and linguistic competence. Therefore, the results could be biased by over-representing individuals with a stronger interest and more knowledge about cultural and linguistic competence. An evaluation of this measure with a more representative and racially and ethnically diverse sample of practitioners is warranted. Future validation studies should also include analyses to identify new literature to address domains of relevance for the most effective items, establish test-retest reliability, and assess sensitivity to change, as well as to test association with patient outcomes. However, despite these limitations, the CCHPA-67 enables health care practitioners seeking a self-assessment measure of cultural and linguistic competence to identify areas for improvement in Knowledge, Adapting Practice, and Promoting Health for diverse communities. This instrument also allows the development of learning plans to incorporate cultural and linguistic competence into their practices. 47, 49 Given that accreditation bodies for health care settings and education programs require practitioners develop the knowledge and skills needed to deliver culturally and linguistically competent care, the CCHPA-67 is a psychometrically sound instrument for identifying learning needs and guiding curriculum development.
As cultural and linguistic competence emerges as a marker for quality and equitable care, the CCHPA-67 has the potential to offer valid and reliable evidence of practitioners' knowledge and skill sets. Ultimately, the CCHPA-67 can be used in studies seeking to establish associations between practitioners' cultural and linguistic competence, health outcomes for culturally and linguistically diverse populations, and reduction of health and health care disparities.
